INTRODUCTION
The development of environmental friendly engineering material has received top priority recently. Glass fiber (GF) reinforced polypropylene (PP) composites is one of the most widely used materials in the automotive industry due to its favourable properties. However, the presence of GF has become a major issue in the recycling of GF/PP composites. Considerable efforts have been devoted to find a more environmental friendly material than GF/PP. One of the possibilities is to use natural fibers (wood fiber, hemp, flax, sisal, etc.) as reinforcements. On the other hand, self-reinforced PP (SRPP) composites seem to be a viable alternative to GF/PP composites and their development is an extensively studied topic nowadays. For preparing SRPP composites (hot compaction [1] , coextrusion [2] , film-stacking [3, 4] ) several concepts are used. In these composites the excellent fiber/matrix adhesion is ensured without any coupling agent. Note that the best adhesion and the highest interfacial shear strength can be obtained between identical materials.
The basis of all above-mentioned techniques is to set a suitable processing window, which exploits the difference in the melting temperature (T m ) of the reinforcement and the matrix (lower T m ). This temperature difference can be widened by various manners of stretching (hot compaction) or difference in the composition (random PP copolymer/PP homopolymer coextrusion, film-stacking). The melting temperature of highly oriented PP fiber is markedly higher than the non-oriented or less oriented one [5] .
All concepts and previous attempts to produce PP homocomposites overlook a very promising possibility, viz. the exploitation of the polymorphism of PP. Note that the β-form of isotactic PP homopolymer (β-PP) can be selectively produced (by adding suitable nucleating agents [6] ) and its melting temperature is up to 25°C lower than that of the usual α-form (α-PP). The peculiar characteristics of β-PP are well documented in the literature, especially in the works of Varga et al. (e.g. [6, 7] ).
The goal of this study is to investigate the impact resistance, i.e. the dynamical behaviour of SRPP by using β-PP foils as matrix material and α-PP woven fabric as reinforcement. The fabric was woven from highly stretched split PP yarns. The composite plates have been hot pressed using the film-stacking method at different processing temperatures. Apart of the usual static tensile tests, dynamic mechanical thermal analysis, dynamic falling weight impact and tensile impact tests were performed on the plates. The microstructure, viz. the consolidation was investigated by inspecting the polished cross section of the composites by light microscopy.
EXPERIMENTAL
As matrix isotactic PP H 483F (provided by TVK, Tiszaújváros, Hungary) having a melt flow index of 6.5 g/10 min (at 230 °C and 2.16 kg load) was selected. For beta nucleation calcium suberate was used. At the first step master batch containing of 0.1% beta nucleating agent was compounded on a Brabender Plasticoder twin-screw extruder. From the matrix material thin film having a thickness of 0.35 mm was extruded by in-situ mixing the neat PP with the master batch resulting finally beta PP with 0.01% Ca-suberate content. As reinforcement woven fabric from highly stretched split PP yarns with a nominal weight of 180 g/m 2 produced by Stradom S.A. (Częstochowa, Poland) was applied.
Composite plates with a thickness of ca. 1 mm were produced using film-stacking method by hot pressing at different processing temperatures (T=160…185ºC) and holding time of 90 s under constant pressure of 7 MPa with a nominal reinforcement content of 50 wt%. The reinforcing layers were placed on each other in cross-ply arrangement therefore the resulting composite plates are mainly orthotropic. The film-stacked packages were inserted between preheated plates, held for 30 s at contact pressure (0 MPa), pressed for 90 s at 7 MPa and then cooled with programmed method. In order to achieve the beta crystallization of matrix material in the resulting composites it was necessary to change the usual cooling profile. This means that the cooling was hold at 110ºC for 5 minutes (so the matrix material can crystallize into β-form) and then continued the cooling ambient temperature. The holding time at processing temperature were kept short to prevent shrinkage and molecular relaxation of the fibers at the highest processing temperature.
Static tensile and instrumented tensile and perforation impact were performed at various temperatures. The failure was assessed by light and scanning electron microscopy (SEM). The results obtained were interpreted as a function of morphological parameters.
